Methylation of the multi tumor suppressor gene-2 (MTS2, CDKN1, p15INK4B) in childhood acute lymphoblastic leukemia.
The multi tumor suppressor genes MTS1 (CDKN2 p16INK4A) and MTS2 (CDKN1, p15INK4B) located at 9p21-22 are inactivated in some human cancers via several mechanisms including deletion and hypermethylation. We have investigated the deletion and methylation status of MTS1 and MTS2 in childhood acute lymphoblastic leukemia (ALL) of both T-cell (17 cases) and B-cell phenotypes (29 cases), and p16INK4A and p15INK4B mRNA expression in 36 of these cases. Biallelic or monoallelic loss of both MTS1 and MTS2 was observed in 12 cases of B-ALL and nine cases of T-ALL. Two cases of T-ALL showed deletion of MTS1 but not MTS2. The 5' CpG region of MTS2 was hypermethylated in 12 cases of precursor B-ALL and eight cases of T-ALL but no hypermethylation was found in the 5' CpG region of MTS1. All cases with homozygous deletion of MTS1 or MTS2 had no or low levels of mRNA expression and similar low levels of expression were found in cases in which MTS2 was present but fully methylated. Thus hypermethylation of MTS2, in contrast to MTS1, is frequent in childhood ALL. Furthermore our data show that although inactivation of MTS1 by deletion is common, inactivation of MTS2 by a combination of deletion and hypermethylation is more frequent in both B-ALL (20/29, 69%) and T-ALL (17/17, 100%). This suggests that both MTS1 and MTS2 are important targets of the 9p21-22 deletion.